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Saudi ArabiaAbstract Objective: To compare oral hygiene practices and self-reported oral health problems
among smoker and non-smoker male high school students in Dammam, Al-khobar and Dhahran,
Saudi Arabia.
Materials and methods: Cross sectional study design was employed. The study sample (453) was
calculated and participants were randomly selected from public high schools. Pilot tested question-
naire was distributed among participants of the study. Descriptive and analytical statistics
generated using SPSS version 22. Statistical significance involved using a p-value of <0.05.
Results: The prevalence of smoking among teenagers (15–19 years) was about 20.2%. Almost
61.9% (197) of non-smokers had excellent grades compared to 42% (33) of smokers. About
64.5% (258) of the respondents used tooth brushing and 62.5% (244) used miswak and 23.6%
(91) of them visited dentist for regular checkup. The comparison of oral hygiene practices between
smokers and non-smokers revealed no statistically significant differences. Almost half of the
teenagers had bleeding gums and tooth sensitivity, and were dissatisfied with the appearance of their
teeth. Self-reported tooth sensitivity was higher among smokers (64%) compared with non-smokers
(43%) (p-value 0.001). Similarly, more smokers exhibited dryness of mouth than non-smokers and
the difference was statistically significant (p-value 0.007).ammam
-Qurai),
Oral hygiene practices and oral problems among male Saudi adolescents 107Conclusion: There is high prevalence of smoking among adolescents. No significant differences
were observed between smokers and non-smokers regarding oral hygiene practices. However, tooth
sensitivity and dryness of mouth were more common in smokers than non-smokers. Smoking ces-
sation programs should be introduced in schools.
 2016 The Authors. Production and hosting by Elsevier B.V. on behalf of King Saud University. This is
an open access article under the CCBY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Smoking has negative effects on health in general, and it is
considered a risk factor for death.[1] In 1999, the annual esti-
mated death rate due to smoking was 4.9 million persons,
and this number is expected to increase to 10 million between
2020s and 2030s.[2] Smoking not only causes lung cancer, but it
is also related to multiple respiratory diseases.[3] About 70% of
chronic lung diseases and 80% of myocardial infarction are
caused by tobacco smoking before the age of 50 years.[4]
Smoking causes an acute elevation in blood pressure (BP)
and heart rate. [5] The risk of ischemic heart disease increases
among smokers in developing and developed nations around
the world.[6] A cross sectional study involving 27,089 partici-
pants from 52 countries found that the use of tobacco can lead
to acute myocardial infarction, and different forms and types
of smoking such as second hand smoke, tobacco chewing,
and beedies have harmful effects on cardiovascular health.[7]
The effect of smoking on oral health ranges from mild
condition such as staining to severe form as oral cancer.[8]
Smoking can cause brown/black discoloration of teeth, den-
tures, dental restorations, alteration of taste and smell, and
black hairy tongue.[9] It has been reported that pipe and cigar
smoking have significant associations with tooth loss and peri-
odontal disease.[10] About 24% of cigarette smokers compared
with 8% of non-smokers had periodontal disease in Jeddah.[11]
Similarly, studies in Saudi Arabia found that smokers exhib-
ited oral conditions such as smokers melnosis, leukoderma,
and leukoplakia,[12] and greater vertical bone defect was
observed among smokers compared with non-smokers.[13]
Evidence shows that smokers compared with non-smokers
frequently experience more tooth sensitivity, dental and oral
pain, social embarrassment, and less commonly visit dentist.[14]
Self-reported bleeding gingiva and dryness of mouth was
found in 26% and 14% of dental students respectively in
Riyadh in 2003.[15] About 80,000–100,000 children worldwide
start smoking every day.[16] Approximately 150 million adoles-
cents use tobacco around the world, and half of them will die
in later years because of the diseases caused by tobacco use.[17]
The secondary school age is considered as a critical period in
the formation of the smoking habit.[18] Adolescent smoking
frequently continues in adulthood.[19]
A recent study reported that 21.3% of male adolescents
were smokers in Madinah region.[20] Fida and Abdelmoneim
observed that prevalence of smoking among male secondary
school students was 37% in Jeddah.[21] The results of two stud-
ies from Riyadh also showed high prevalence of smoking
among adolescents. Al Ghobain et al. found that 31.2% of
male students were current smokers while Al Nohair
reported that 28.6% of secondary school students were
smokers in 2011.[22,23] However, other previous studies from
Riyadh showed smoking prevalence 13% to 18% amongadolescents.[15,24,25] This could be because of increase in smok-
ing trends among secondary school children over a period of a
decade. Bassiony conducted a review of several studies about
smoking prevalence in Saudi Arabia in 2009, and found that
12–29.8% of secondary school students were smokers.[26]
There is high prevalence of smoking in school children in
KSA and detrimental effects of smoking on oral health are
well known. However, there is limited data about the compar-
ison between smoker and non-smoker adolescents about their
oral hygiene practices and self-perceived oral health problems
in the country. Therefore, the objective of the study was to
report the perceived awareness of teenagers about oral hygiene
practices and oral health problems in male high school stu-
dents in Eastern province of KSA.2. Materials and methods
2.1. Study design and participants
The study design is a cross-sectional survey. Male students
from public high schools were invited to participate in the
study. There are 27 public high schools in Dammam, 7 in
Dhahran, and 12 in Khobar.[27] Based on the total male high
school student population and using 95% confidence interval,
a sample of 453 was calculated.[28] The students were randomly
selected using multistage random sampling method from pub-
lic high schools in Dhahran, Khobar and Dammam. The study
protocol was approved by the College of Dentistry, University
of Dammam. The school administrators were contacted to
grant permission to conduct the study.
2.2. Data collection methods
Self-administered questionnaire was distributed among the
study participants to collect data. Questionnaire development
occurred in steps to ensure its validity. Researchers developed
initial draft of the questionnaire and distributed among three
dental public health experts to review if its content was rele-
vant to the main topic of the study and was based on current
scientific knowledge. In addition, they also assessed the clarity,
applicability and effectiveness of items and as a result, redun-
dant, inappropriate and ambiguous items were removed to
ensure content validity of the questionnaire.[29]
Pretesting involved a non-random group of about 20
students to assess face validation of the questionnaire. The
process also helped to evaluate structure, content, and style
of the questionnaire from respondents’ point of view, calculate
the time required to complete the questionnaire, assess feasibil-
ity in questionnaire administration, and improve the under-
standing of questions.[30] Minor changes were made to the
questionnaire after its pilot testing. The purpose and details
Table 2 Demographic characteristics among smoker and
non-smoker adolescents.
Variables Smoker
N (%)
Non smoker
N (%)
p-value
Parental household income: 0.449
less than 7.000 per month 2 (2.7%) 17 (5.4%)
7.000–14,000 per month 16 (21.3%) 61 (19.3%)
14,000–20.000 per month 15 (20%) 63 (19.9%)
More than 20.000 per month 19 (25.3%) 56 (17.7%)
Not sure 23 (30.7%) 119 (37.7%)
Academic grades: 0.001*
Excellent (above 90%) 33 (42.3%) 197 (61.9%)
Very good (80–89%) 28 (35.9%) 95 (29.9%)
Good (70–79%) 13 (16.7%) 23 (7.2%)
Poor (60–69%) 4 (5.1%) 3 (0.9%)
Family history of smoking 54 (67.5%) 149 (47.0%) 0.001*
* Statistically significant.
Table 3 Presence of smoking and family history of smoking
among adolescents.
Variables Frequency (%)
Smoking among adolescents:
Smokers 80 (20.2%)
Non-smokers 317 (79.8%)
Type of smoking:
Cigarette smoking 42 (10.6%)
Water pipe(shisha) smoking 1 (0.3%)
Cigar smoking 21 (5.3%)
Other type 13 (3.3%)
Family history of smoking:
Yes 203 (51.1%)
No 194 (48.8%)
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consent was obtained from them.
2.3. Variable description
There were questions about oral health status which included
bleeding gum, cavities in teeth, toothache, tooth sensitivity,
dryness of mouth, bad breath and appearance of teeth. Oral
health behavior questions were about the frequency of tooth
brushing, use of mouth wash, dental floss and miswak. The
other variables included in the questionnaire were age, paren-
tal socioeconomic status, and academic grade in previous year.
2.4. Statistical analysis
Descriptive statistical analysis involved calculating means,
standard deviations and frequencies of different variables,
and generating graphs and tables. Pearson’s Chi-square test
was conducted to observe the differences of proportions of cat-
egorical variables between smokers and non-smokers. Statisti-
cal testing involved using p-value and 0.05% level of statistical
significance. The collected data were entered and analyzed
using Statistical Package for Social Sciences (Version 22.0,
SPSS Inc., Chicago, IL).
3. Results
About 453 students were contacted in person and 397 of them
retuned questionnaires, so the response rate was almost 87.6%.
3.1. Demographic information
Mean age of the respondents was 16.7 years (SD = 0.93), and
approximately 75% belonged to ages 16 and 17 years. Only
4.8% (N= 19) students had parental household income lessTable 1 Demographic variables of adolescents.
Variables Frequency (%)
Age:
15 24 (6.0%)
16 147 (36.8%)
17 152 (38.0%)
18 66 (16.5%)
19 7 (1.8%)
School level:
10th grade 190 (47.5%)
11th grade 136 (34.0%)
12th grade 74 (18.5%)
Parental household income:
less than 7.000 per month 19 (4.8%)
7.000–14,000 per month 77 (19.2%)
14,000–20.000 per month 80 (20.0%)
More than 20.000 per month 75 (18.8%)
Not sure 142 (35.5%)
Academic grade:
Excellent (above 90%) 232 (58.2%)
Very good (80–89%) 123 (30.8%)
Good (70–79%) 37 (9.2%)
Poor (60–69%) 8 (2%)than 7000 SR per month, however, 35.5% (N= 142) of them
were not aware about their parental income. More than half of
respondents (N= 232) got excellent grades (above 90% score)
in the previous academic year (Table 1).
Pearson’s Chi-square tests were performed to observed dif-
ferences between smokers and non-smokers about parental
household income, academic grade and family history of
smoking. No statistically significant differences were found
between smokers and non-smokers regarding parents income
(p-value 0.449) However, academic grade showed statistically
significant differences between smokers and non-smokers
(p-value 0.001). About 61.9% (N= 197) of non-smokers had
excellent grades compared with 42.3% (N= 33) of smokers.
However, among smokers, 42.3% (N= 33) had excellent
grades (above 90%) while only 5.1% (N= 4) achieved poor
grades (60–69%). Greater percentage of smokers had family
history of smoking than non-smokers and these differences
were statistically significant (p-value 0.001) (Table 2).
3.2. Prevalence of smoking
The prevalence of smoking among adolescents was about
20.2% (N= 80), out of which half of them smoked cigarettes.
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63%
39%
24%
20%
0% 10% 20% 30% 40% 50% 60% 70%
Tooth brushing per day
Use of miswak per day 
Use of mouthwash per day 
Dental visits for roune checkup
Use of dental ﬂoss per day
Figure 1 Oral hygiene variables among adolescents.
Table 4 Oral hygiene behaviors among smoker and non-
smoker adolescents.
Variables Smoker
N (%)
Non smoker
N (%)
p-value
Tooth brushing per day 53 (67.9%) 202 (63.7%) 0.489
Use of mouth wash per day 26 (33.3%) 124 (39.7%) 0.298
Use of dental floss per day 17 (21.8%) 63 (20%) 0.744
Use of miswak per day 47 (61%) 193 (62.4%) 0.818
Dental visit during last
one year
17 (22.1%) 74 (24.1%) 0.708
52% 
51% 
47% 
41% 
39% 
28% 
25.10% 
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Figure 2 Self-perceived oral health problems among adolescents.
Table 5 Oral health problems among smokers and non-
smokers.
Oral health problems Smoker
N (%)
Non smoker
N (%)
p-value
Bleeding gum 35 (43.8%) 163 (51.4%) 0.221
Tooth sensitivity 50 (64.1%) 136 (43%) 0.001*
Toothache 31 (39.7%) 132 (40%) 0.713
Tooth cavities 30 (38.5%) 124 (39.4%) 0.884
Dry mouth 29 (37.2%) 70 (22%) 0.007*
Bad breath 23 (30.3%) 89 (28.3%) 0.728
Dissatisfaction with
appearance
39 (48.8%) 167 (52.7%) 0.120
* Statistically significant.
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smoking (Table 3).
3.3. Oral hygiene practices and visiting dentist
Fig. 1 shows the frequency of oral hygiene practices and it can
be seen that the proportion of respondents (64.5%) who
brushed their teeth was almost similar to those who used mis-
wak daily (62.5%). Only 20% (N= 79) of students used den-
tal floss and 23.6% (91) visited dentist for routine dental
checkup. Surprisingly, comparison of oral health practices
between smokers and non-smokers revealed no statistically
significant differences (Table 4).3.4. Self-perceived oral health problems
About half of the students had bleeding gums, tooth sensitiv-
ity, and were dissatisfied with the appearance of their teeth
while only one quarter of the sample reported dryness of
mouth and bad breath. Less than half of the respondents
(39%) believed that they had cavities in their teeth (Fig. 2).
Self-reported tooth sensitivity was more common among
smokers (64%) than non-smokers (43%) and the differences
were statistically significant (p-value 0.001). Similarly, dryness
of mouth showed statistically significant differences (p-value
0.007) between smokers (37.2%) and non-smokers (22%).
However, Chi-square analyses revealed no statistically signifi-
cant differences between smokers and non-smokers regarding
toothache, bleeding gum, dissatisfaction with appearance,
bad breath and tooth cavities (Table 5).
4. Discussion
This study examined the prevalence of smoking, and observed
differences between smokers and non-smokers about self-
reported oral health variables in high school children. About
20% of the respondents were smokers which represents a large
population of adolescents in Khobar, Dhahran and Dammam.
Smoking prevalence (20.2%) in present research was slightly
lower than reported in a study in Riyadh that described about
30% of smoking prevalence in school students.[23] Neverthe-
less, the results of other studies in Riyadh showed that
13–18% of adolescents were smokers.[15,24,25] Smokers did
not differ from non-smokers regarding oral hygiene practice,
however, greater proportion of smokers had tooth sensitivity
and dryness of mouth compared with non-smokers.
Soteriades and DiFranza found that the risk of adolescent
smoking increased by 30% for decrease in each level of parental
household income.[31] Similarly, Levin et al reported that ado-
lescents living in low socioeconomic status were more likely to
smoke compared with those from high socioeconomic class.[32]
On the contrary, our results showed that the proportion of
smokers increased from 2.7% (N= 2) with parental household
income less than 7000 SR per month to 25.3% (N= 19) with
parental income more than 20,000 SR per month. It was sur-
prising to see in our study that lower percentage (5.1%) of
smokers had poor academic grades (60–69%) while higher
proportion (42.3%) of smokers achieved excellent grades
(above 90%). These findings were not in accordance with the
110 H. Al-Qurashi et al.results observed by Morin et al. who found that 7.1% of smok-
ers had excellent academic achievement whereas 49.1% of
smokers showed low academic performance.[33] However, com-
pared with 42.3% (N= 33) of smokers, 61.9% (N= 197) of
non-smokers achieved excellent grades. Correlation of smoking
with low academic achievement in adolescents has been shown
by Khuder et al. and Coogan et al.[34,35]
Our study showed about 67.5% of smokers having family
history of smoking compared with 47% of non-smokers. Kar-
dia et al. found increased smoking rate among adolescents
associated with parental smoking history.[36] Moreover, a
recent study of 564 adolescents in US reported parental smok-
ing related to the initiation of smoking habit in adolescents.[37]
More than half of respondents (64.5%) in present study
brushed their teeth, 20% of them used dental floss and
23.6% visited dental office during the last one year. In con-
trast, a Canadian study found 73% of respondents brushing,
42% using dental floss, and 84% visiting dentist annually.[38]
Similarly, a Norwegian study reported 95.5% of adolescents
brushing more than once daily.[39] However, a study from
Kuwait identified that about one third of students brushed
their teeth and 60% of them visited their dentists during the
last year.[40] Interestingly, the frequency of tooth brushing
and use of miswak in our research were similar to the results
from a study conducted in Sudan.[41] Increased use of miswak
in KSA is mostly due to cultural and religious practices, how-
ever, evidence suggests that the effectiveness of miswak is
almost equal to tooth brushing in reducing dental plaque
and gingival inflammation and its antibacterial action helps
to prevent periodontal diseases.[42]
The analysis of oral health conditions revealed that 64% of
smokers had tooth sensitivity compared with 43% of non-
smokers. It has been observed that smoking is a predictor of
dentine hypersensitivity.[43] Pertaining to the dryness of mouth,
37% of smokers claimed that they had dry mouth compared
with 22% of non-smokers. Similar results were observed by
Dyasanoor and Saddu who reported markedly decreased sali-
vary flow rate and symptoms of xerostomia among smokers
than control group.[44] Ayo-Yusuf et al. reported that 51.2%
of smokers experienced bleeding gums compared with 33.1%
of non-smokers and the difference was statistically signifi-
cant.[45] However, 43.8% (35) of smokers compared with
51.4% (163) of non-smokers reported bleeding gums in the
present research.
The response rate in our study was 87.6% which was possi-
bly because students were approached in person and were asked
to fill out the survey questionnaires. The study has some limita-
tions in its approach which should be taken into consideration.
The inclusion of only male students from public schools was
one of the limitations of study. Similarly, the study was con-
ducted in the urban areas and only few cities in the Eastern Pro-
vince of Saudi Arabia were included in the survey. Therefore,
present research is not representative of general adolescent pop-
ulation, female students, private schools students, and teen-
agers from rural areas of the Eastern province. In addition,
self-reported surveys can lead to biasing in the study.[46]
5. Conclusion
Present study found that large population of adolescents was
smokers. Our results showed that smoking is associated withthe family history of smoking. Majority of student brushed
their teeth, and tooth brushing was as common as using mis-
wak which is based on religious and cultural practices. Only
one quarter of adolescents used dental floss and visited dentist
for routine dental checkups. However, no significant differ-
ences were examined in the oral hygiene practices between
smokers and non-smokers. Compared with non-smokers,
greater proportion of smokers exhibited dryness of mouth
and tooth sensitivity and differences were statistically signifi-
cant. Smoking cessation programs should be introduced in
schools to reduce the prevalence of smoking and its devastat-
ing effects on oral and general health, and students should
be encouraged to improve their oral health through preventive
oral hygiene practices and curative dental care.Conflict of interest
Authors have no conflict of interest.Acknowledgement
This is a non-funded research project.References
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